Hydrophobic blocks of PEG-conjugates play a significant role in the accelerated blood clearance (ABC) phenomenon.
Injections of poly(ethylene glycol)-modified liposomes (PEG-liposomes) cause rapid clearance of the second dose of PEG-liposomes. This phenomenon is known as the accelerated blood clearance (ABC) phenomenon. Previous studies have suggested that PEG-specific IgM (anti-PEG IgM) can play a major role in the ABC phenomenon. In our previous study, however, a PEG-shell-possessing polymeric micelle with hydrophilic inner core (PEG-P(Lys-DOTA-Gd) micelle) did not induce the ABC phenomenon nor the IgM responses, and exhibited no change in its plasma concentration in PEG-liposome-injected mice. In the present paper, we studied the ABC-phenomenon in more detail by comparing the behaviors between PEG-liposomes, PEG-P(Lys-DOTA-Gd) micelle, and hydrophobic-core-possessing PEG-PBLA micelles. We demonstrated that the PEG-PBLA micelle induced similar IgM responses as observed in PEG-liposome; however, the second dose of PEG-PBLA micelle exhibited no decreases in their plasma concentration, while the second dose of PEG-liposome did exhibit rapid clearances. Furthermore, we did not observe any PEG main chain specific IgM in PEG-liposome injected mice by sandwich ELISA which can measure more specific IgM to the PEG main chain theoretically. These results suggested that the induced IgM recognizes an interface between PEG chain and hydrophobic chain, rather than PEG main chain, and the anti-PEG IgM hypothesis should be re-evaluated.